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Academic institutions partner with AIM Photonics to realize advanced
computing architecture using light; develop mobile probes for identifying
specific materials; and enable improved manufacturing processes for

photonic devices

The American Institute for Manufacturing Integrated Photonics (AIM Photonics
(http:/www.aimphotonics.com/)), a Department of Defense-led public-private
partnership headquartered in New York State to advance the nation’s photonics
manufacturing capabilities, today announced that three National Science Foundation
(NSF) funded grants totaling $1.2 million will enable collaborative photonics-centered
R&D with the Rochester Institute of Technology (RIT), University of California-San
Diego (UCSD), and University of Delaware (UD), respectively.

“‘AlIM Photonics is thrilled to work with leading academic institutions including RIT,
UCSD, and UD on these three separate, NSF-funded projects to collaboratively
enable photonics-focused devices and capabilities that can allow for the more efficient
identification of materials, as well as enhanced processes for manufacturing complex
photonic devices and next-generation computing capabilities. We are proud to be the
central driver of photonics-based advances that can significantly improve the

technologies our society depends on,” said Dr. Michael Liehr, CEO of AIM Photonics.
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“Partnering with AIM Photonics provides NSF-funded researchers unique access to
worldg“‘wcw%%nar\|lfzu:urmg fasiliics, siraclating arovation and enabling faculty to
span;‘va@% ﬁf)eccum frorn fundamental research breg/lgthroughs to translational
advancggo‘in integrated photonics devices and circuits that directly impact society,”
said Dr. Filbert Bartoli, Director of the Division of Electrical, Communications and

Cyber Systems in NSF’s Directorate for Engineering.
Rochester Institute of Technology — AIM Photonics Project

The NSF awarded RIT $423,000 as part of the research project, “PIC: Hybrid Silicon
Electronic-Photonic Integrated Neuromorphic Networks,” which will focus on realizing
high-performance neural networks that will be integrated onto photonic chips for
scalable and efficient architectures that, in tandem with integrated electronics,
overcome challenges related to photonic memory and amplification—offering a hybrid,
high-bandwidth computing approach for applications to autonomous systems,
information networks, cybersecurity, and robotics. To develop these architectures, RIT
will work with AIM Photonics to use its leading-edge PIC toolset, located at SUNY
Polytechnic Institute in Albany, NY, and the AIM Photonics TAP facility in Rochester,
NY—the world’s first 300mm open access PIC Test, Assembly, and Packaging (TAP)
facility. The project will take place within RIT’s Future Photon Initiative (FPI) and
Center for Human-Aware Al (CHAI).

This research effort will also provide educational opportunities for elementary through
high school, undergraduate, and graduate students, and the AIM Photonics Academy
will be able to disseminate the project’s findings to further increase understanding of

this fast-growing area of research.

“We are excited to partner with AIM Photonics on this research project. The hybrid
electronic-photonic neuromorphic chips my Co-PI (Professor Dhireesha Kudithipudi)
and | are developing are directly enabled by the state-of-the-art PIC and TAP
capabilities of AIM Photonics,” said Project Principal Investigator, Professor Stefan

Preble at Rochester Institute of Technology’s Kate Gleason College of Engineering.

University of California-San Diego — AIM Photonics Project
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The NSF awarded UCSD $405,000 for research entitled, “PIC: Mobile in Situ Fourier
Trangsv‘“w%""@ec*r:)ms*er on a Ckip,” whicn wili eneh ¢ UCSD to rapidly prototype and
test l‘"‘a%%o‘ﬁf‘zec ar.A notile plat orm-embedded optical (spectrometers that will excel
at chemical identification. The initial design, fabrication, and validation of such a
spectrometer on a Si chip have been recently reported in Nature Communications
9:665 (2018). This effort will continue and culminate with full-scale manufacturing runs
at AIM Photonics’ foundry at the Albany Nanotech Complex. The integrated chip-scale
Fourier transform spectrometer is to be fully CMOS compatible for use in mobile
phones and other mobile platforms with potential impacts in areas ranging from

environmental management, medicine, and security.

Undergraduate and graduate students at the institution will also be able to gain hands-
on training as the research project simultaneously serves as a community outreach

tool to inspire students attending middle and high schools.

“Moreover, we are also developing an educational silicon photonics kit through the
NSF's ERC-CIAN (Engineering Research Center for Integrated Access Networks) and
in collaboration with Tyndall National Institute at University College Cork (Ireland). The
kit will initially be implemented in an undergraduate lab curriculum with the goal to
prepare the future task force through hands-on experience in this evolving field,” said
Project Principal Investigator, Professor Yeshaiahu Fainman, Cymer Chair in
Advanced Optical Technologies and Distinguished Professor at the University of

California-San Diego.
University of Delaware — AIM Photonics Project

The NSF awarded UD $360,000 as part of the research project, “PIC: Hybrid
Integration of Electro-Optic and Semiconductor Photonic Devices and Circuits with the
AIM Photonics Institute.” This effort will allow UD to work with AIM Photonics to
leverage the initiative’s expertise and state-of-the-art foundry for the development of
new heterogeneous manufacturing processes for photonic devices, using new
materials such as Lithium Niobate (LiNbO3), which can then be directly integrated with

silicon CMOS systems for photonic devices and chip scale systems.
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More specifically, the effort aims to realize high performance RF-photonic devices
suchg“wlc%’“’%—h;gll frecuency rodaletors > 103 G-z that are used in data networks;
high_%%m,wﬁly ciip scal2 rcute's tor advanced data cent(ér)s; and high-power phased
array antenna photonic feed networks that are compatible with older and next-
generation wireless communications; in addition to enabling a number of other wide-

ranging commercial applications.

“The heterogeneous integration of LiNbO3 with Silicon Photonics allows for the use of
the best properties of both material systems, thereby enabling truly innovative
systems for countless emerging applications,” said Project Principal Investigator, Dr.

Dennis Prather, Engineering Alumni Professor at the University of Delaware.

AIM Photonics features research, development, and commercialization nodes in
Albany, NY, at SUNY Polytechnic Institute, as well as in Rochester, NY, where state-
of-the-art equipment and tools are being installed at AIM Photonics’ TAP facility. The
initiative also includes an outreach and referral network with the University of
Rochester, Rochester Institute for Technology, Columbia University, Massachusetts
Institute of Technology, University of California - Santa Barbara, University of Arizona,
as well as New York State community colleges. In total AIM Photonics includes more

than 100 signed members, partners, and additional interested collaborators.
it
About AIM Photonics

AIM Photonics is one of a number of Manufacturing Innovation Institutes, an industry-
driven public-private partnership that focuses the nation’s premiere capabilities and
expertise to capture critical global manufacturing leadership in a technology that is
both essential to national security and positioned to provide a compelling return-on-
investment to the U.S. economy. For more information about AIM Photonics, visit

http://www.aimphotonics.com/ (http://www.aimphotonics.com/).

About Manufacturing USA
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Manufacturing USA (https:/www.manufacturingusa.com/) is a network of
regio;sv‘“w W%e;uws, 2aa with ¢ spizcialized techivongy focys. The institutes share one
goal:%, /ure 1he fuue >t manufacturing in thé )U.S. through innovation,

g sy O o2

collaboration and education.
About RIT

Rochester Institute of Technology is home to leading creators, entrepreneurs,
innovators and researchers. Founded in 1829, RIT enrolls about 19,000 students in
more than 200 career-oriented and professional programs, making it among the
largest private universities in the U.S. The university is internationally recognized and
ranked (http://rit.edu/overview/rankings-and-recognition) for academic
leadership (http:/www.rit.edu) in business, computing, engineering, imaging
science, liberal arts, sustainability, and fine and applied arts. RIT also offers
unparalleled support services for deaf and hard-of-hearing students
(http://www.rit.edu/ntid). The cooperative education program
(http:/www.rit.edu/emcs/oce) is one of the oldest and largest in the nation.
Global partnerships (http:/www.rit.edu/global) include campuses in China,
Croatia, Dubai and Kosovo. For news, photos and videos, go to www.rit.edu/news

(http://www.rit.edu/news).

RIT’s Future Photon Initiative (FPI) develops photonic devices in pursuit of answers to
grand questions, leveraging efforts of existing RIT research groups who develop
technology for the generation, transmission, manipulation, absorption, and detection
of photons. FPI cross-disciplinary teams collaborate with external university groups,
industry, and national laboratories to develop and commercialize new photonic device
technology. Potential markets include solar energy, biophotonics, high performance
imaging, astrophysics, communication, electronics, and computing. For a full
description of the Future Photon Initiative visit http://www.rit.edu/fpi/
(http://www.rit.edu/fpi/).

RIT’s Center for Human-aware Al (CHAI) is composed of a transdisciplinary team of
Al researchers and students at RIT, who are interested in solving Al's grand
challenges. For a full description of CHAI, go to http://www.rit.edu/chai/
(http://www.rit.edu/chai/).
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rsity of Caifornia San Diego, we constantly push boundaries and
challenge expectations. Established in 1960, UC San Diego has been shaped by
exceptional scholars who aren’t afraid to take risks and redefine conventional wisdom.
Today, as one of the top 15 research universities in the world, we are driving
innovation and change to advance society, propel economic growth and make our

world a better place. Learn more at www.ucsd.edu (http:/www.ucsd.edu/).

About University of Delaware

The University of Delaware (UD), founded in 1743, is the eighth oldest university in
the country. UD’s storied tradition of academic excellence continues today in both the
classroom and laboratory, with consistent ranking among the top 30 public
universities. Beyond its Georgian-inspired main campus in Newark, Delaware, UD has

locations across the state—in Wilmington, Dover, Georgetown and Lewes.

UD is a state-assisted, privately governed institution and one of a select group of
institutions in the nation to hold the triple Land-Grant, Sea-Grant and Space-Grant
designation. The Carnegie Foundation for the Advancement of Teaching classifies UD
as a doctoral university with highest research activity—a designation accorded less
than 3 percent of U.S. colleges and universities. UD also has received the Carnegie
Foundation’s Community Engagement classification for its deep engagement with

local, regional, national and global communities.

The University’s student body encompasses about 19,000 undergraduates, more than
4,000 graduate students and more than 800 students in professional and continuing
studies from across the country and around the globe. More than 300 degree
programs are offered through its seven colleges, spanning the associate’s, bachelor’s,
master’s and doctoral degrees. UD’s distinguished faculty includes internationally
known authors, scientists and artists, Guggenheim and Fulbright fellows and members
of the National Academy of Sciences, National Academy of Engineering and the
American Association for the Advancement of Science. Learn more at

https://www.udel.edu/ (https:/www.udel.edu/).

About the National Science Foundation
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The National Science Foundation (NSF) is an independent federal agency that
suppgef“w%"’gdarvemal 12sealch ard editcaicn =cioss all fields of science and
engir%p% N fiace! year (1Y) 2018, its budget is $7.8 olfibn. NSF funds reach all 50
states tﬁ?g‘ugh grants to nearly 2,000 colleges, universities and other institutions. Each
year, NSF receives more than 50,000 competitive proposals for funding and makes

about 12,000 new funding awards.
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